Chemical restriction: strand cleavage by ammonia treatment at 8-oxoguanine yields biologically active DNA.
Cleavage of DNA single and double strands at an 8-oxoguanine-containing nucleotide occurs in 90 % yield if the modified oligonucleotide is treated with NH(3) and O(2) at 60 degrees C. The mechanism of this oxidative cleavage reaction was studied, and the reaction was applied to the generation of single-stranded overhangs on PCR-amplified DNA that can be ligated. As an example, the lac Z' gene was amplified by PCR with 8-oxoguanine modified primers, restricted by ammonia treatment, ligated into a plasmid vector, transformed in Escherischia coli cells, and screened for blue colonies. This method guarantees efficiencies comparable to the standard cloning procedure with restriction enzymes, and it allows the design of any 3'-overhang independent of the sequence of the cloned DNA.